aided by a simple technique of differentiating normal and semisterile or sterile plants. Routine cytological studies, though very conclusive, are time consuming and only a limited population of plants can be handled. In corn and some other crops it is easy to distinguish between normal and semisterile plants by the use of nonvital pollen stains but in cotton, pollen viability is not reliably estimated by the use of iodine or other nonvital stains. Tetrazolium salts offered a promise of success since their utility in seed germination tests in several crops had been demonstrated. Sarvella and Johnson (6) reported the success of two tetrazolium salts as vital stains for cotton pollen but these findings were not supported by the results of Tiranti. Therefore, the present study was undertaken to evaluate several tetrazolium salts at differing concentrations and for differing periods of staining in an attempt to find a suitable vital stain that would give a reliable measure of pollen viability in cotton.
The development of 2,3,5-triphenyl tetrazolium chloride (TTC) and its application to biology has been reviewed by Smith (7) and by Roberts (5). The basis of the reaction is reduction of the soluble colorless triphenyl tetrazolium salt to the insoluble red formazan, which in turn gives red or deep purple color in living tissues. Viability is measured in terms of reducing activity or red coloration.
Mattson et al. (3) reported the potentialities of tetrazolium salts as a test reagent for living materials such as the fleshy parts of apples, oranges, and grapes, the gills of mushrooms, carrot roots, and stigmas and ovaries of certain pollinated flowers. Vietez (8) reported that a 2% TTC solution at 50° C. provided a quick and reliable index of viability of maize pollen. Sarvella and Johnson (6) reported success with TTC in testing cotton pollen for sterility, although they observed some light colored pollen grains in their tests. Hecker (1} also obtained positive results with 3-(4,5-dimethylthiazDle-2)-2,5-diphenyltetrazolium bromide in a concentration of 0.5% at 20° C. in testing viability of sugarbeet pollen. However, Oberle and Watson (4) found that TTC stained to a varying degree certain fruit pollen known to be nonviable and concluded that the chemical was of no value as an indicator of pollen viability in peaches, pears, ipples, and grapes. Tiranti 3 also could not find any relation between the staining reaction of TTC and sterility in cotton plants heterozygous for translocations.
MATERIALS AND METHODS
It was intended initially to test the following salts for their vital staining capacity of cotton pollen: 2-3,5 triphenyl tetrazolium chloride (TTC); tetrazolium red, potassium tellurite, tetrazolium blue, tetrazolium violet, neotetrazoleum chlaride, and 2p iodophenyl-3p Nitrophenyl-5-phenyltetrazolium chloride-2,3,5 triphenyl tetrazolium chloride. Tetrazolium red and potassium tellurite were found to be soluble in cold distilled water. The rest of the salts were soluble in water only when brought to the boiling point. Only TTC and tetrazolium red exhibited satisfactory staining capacity and good differentiation of stained and u;istained pollen. Tests were continued with these two and the others were discarded.
The different concentrations of TTC used were 1%, 2%, 4%, 6%, and 8% in 60% sucrose solution. Cotton pollen ruptured in all concentrations of sucrose below 50%-The stocks used were inbred plants of Upland cotton, Gossypium hirsutum L., and a heterozygous translocation (Z2588-1515-1040TT X Z2886) grown in the greenhouse during winter 1962-63.
The staining procedure found to be satisfactory was evaluated on backcross progenies of the heterozygous translocation grown in the summer of 1963 at the Agronomy Farm. A 2% concentration of TTC in a 60% sucrose solution was u.ied for staining and the slides were prepared at different times during the flowering period from June 6 to August 8.
A drop of the solution was placed on a glass slide and pollen from freshly picked flowers were shaken into the drop by tapping with a needle. Anthers were shaken to insure that a relative amount of sticky or immature pollen would be included in the drop. Excess pollen on the slide was wiped away. Pollen grains in the drop were agitated with a needle for 30 seconds to get uniform immersion in the stain. Care wa:i taken to avoid air bubbles in the drop especially when placing the cover slip on the slide. Preparations were then stored at room temperature away from direct sunlight. Pollen counts were made from 2 to 24 hours after staining.
